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REMARKS 

Applicants are amending their claims in order to further clarify the definition of 
various aspects of the present invention. Specifically, Applicants have amended 
claim 1 to recite that, in transferring the pattern in the plurality of chip areas of the 
photomask onto an internal area of a semiconductor wafer, chip areas including 
defects, among the plurality of chip areas of the photomask, are shielded with a 
masking blade. Note, for example, Figs. 28(a) and 28(b), together with the 
description from page 40, line 14 to page 41, line 15, of Applicants' Substitute 
Specification submitted with the Preliminary Amendment filed March 5, 2002, in the 
above-identified application (hereinafter Applicants' Substitute Specification). In 
addition, claims 6, 17 and 28 have been amended to recite that each of the plurality 
of chip areas of the photomask has a same pattern. Note, for example, Figs. 2(a), 
3(a), 4(a), 6(a), 7(a), 9(a), 10(a), 12(a), 13(a) and 15(a) of Applicants' disclosure. 

Moreover, Applicants are adding new claims 35-40 to the application. 
Claims 35-40, dependent respectively on claims 7, 9, 10, 18, 20 and 21 , recite that 
the light shielding body is a masking blade. 

Applicants respectfully submit that all of the claims presented herein for 
consideration by the Examiner patentably distinguish over the teachings of the prior 
art applied by the Examiner in rejecting claims in the Office Action mailed 
October 7, 2003, that is, the teachings of the U.S. patents to Imai, et al., 
No. 5,656,397, and to Liebmann, et al., No. 5,795,685, and United States Patent 
Application Publication No. US 2002/0052088 to Okamoto, etal., under the 
provisions of 35 USC §102 and 35 USC §103. 
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Initially, to further complete the record, it is noted that Application 
No. 09/943,499, which was published as No. US 2002/0052088 to Okamoto, et al., 
has issued as U.S. Patent No. 6,432,790, issuing August 13, 2002. 

It is noted that U.S. Patent No. 6,432,790 is assigned on the face of the patent 
to Hitachi, Ltd. Moreover, when originally filed , the subject matter of the above- 
identified application was also assigned to Hitachi, Ltd. While, subsequent thereto, 
the subject matter of the above-identified application has been re-assigned, it is 
emphasized that, at the time the present invention was made , the subject matter in 
Okamoto, et al. and the presently claimed invention were "owned by the same 
person or subject to an application of assignment to the same person". In addition , 
note the above-identified application was filed on November 30, 2001 , and thus is 
subject to presently amended 35 USC §1 03(c). Accordingly, it is respectfully 
submitted that the published application of Okamoto, et al. is disqualified as prior art 
under 35 USC §103, in connection with the presently claimed subject matter. See 
Manual of Patent Examining Procedures 706.02(l)(1 ). 

It is again stated by the undersigned that the above-identified application has 
been re-assigned, subsequent to filing of the above-identified application, from 
Hitachi, Ltd. to another entity. However, at the pertinent time involved under 35 USC 
§1 03(c), the subject matter of the above-identified application was assigned to 
Hitachi, Ltd., the assignee of the subject matter of Publication 

No. US 2002/0052088. Accordingly, the undersigned makes the following statement: 
Application No. 09/996,762 and United States Patent 
Application Publication No. US 2002/0052088 were, at the time the 
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invention of Application No. 09/996,762 was made, owned by 
Hitachi, Ltd. 

It is respectfully submitted that the foregoing statement, in light of the filing date of 
the above-identified application, is sufficient evidence to disqualify the published 
application to Okamoto, et al. from being used in a rejection under 35 USC §1 03(a) 
against the claims of No. 09/996,762. See Manual of Patent Examining Procedure 
706.02(l)(2), particularly Item II thereof. 

Noting that the published application of Okamoto, et al. is used in each of the 
prior art rejections under 35 USC §103, it is respectfully submitted that for this 
reason alone (that is, disqualification of Okamoto, et al. as prior art under 35 USC 
§103) the rejections as set forth in Items 4-7 on pages 3-9 of the Office Action mailed 
October 7, 2003, must fail. 

In any event, it is respectfully submitted that these references as applied by 
the Examiner would have neither taught nor would have suggested such a 
fabrication method of a semiconductor integrated circuit device as in the present 
claims, including, inter alia , forming the light-shielding pattern and transferring such 
pattern while chip areas including defects among the plurality of chip areas of the 
photomask are shielded with a masking blade. See claim 1; note also claims 35-40. 

In addition, it is respectfully submitted that the applied references would have 
neither taught nor would have suggested such a fabrication method of a 
semiconductor integrated circuit device as in the present claims, including preparing 
a plurality of photomasks disposed with a light shielding pattern in a plurality of chip 
areas disposed over a mask substrate, the plurality of photomasks being equally 
designed, with each of the plurality of chip areas having a same pattern; thereafter 

15 



501.40922X00 



transferring the pattern onto a main surface of a first semiconductor wafer and then 
inspecting the transferred patterns; and transferring the pattern onto a second 
semiconductor wafer using a photomask having determined that there are no defects 
among the plurality of photomasks equally designed as a result of the inspection. 
See claim 28. 

Moreover, it is respectfully submitted that these applied references would 
have neither disclosed nor would have suggested such a fabrication method of a 
semiconductor integrated circuit device as in the present claims, including forming a 
light shielding pattern comprised of an organic film having a light shielding property in 
a plurality of chip areas of a photomask, with each of the plurality of chip areas , 
having a same pattern; thereafter transferring the pattern in a plurality of chip areas 
onto a first semiconductor wafer and then inspecting, with exposure being performed 
so as not to transfer defects onto a second semiconductor wafer even though the 
photomask has the defects, using the results of the inspection; and transferring the 
pattern onto the second semiconductor wafer using the photomask (see claim 6; 
note also claim 17), especially wherein the predetermined pattern is transferred onto 
the second semiconductor wafer by normal exposure using the photomask when a 
result of the inspection determines that the pattern over the photomask has no 
defects (see claim 17). 

Furthermore, it is respectfully submitted that the teachings of these applied 
references would have neither disclosed nor would have suggested such fabrication 
method as in the present claims, having features as discussed previously, with 
additional features as in each of the dependent claims. 
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The present invention is directed to a technique for use in fabricating a 
semiconductor integrated circuit device, in particular to a photolithographic technique 
for transferring a predetermined pattern onto a semiconductor wafer by exposure 
processing using a photomask. 

In fabrication of a semiconductor integrated circuit device, lithographic 
techniques are used for transferring a micropattern onto a wafer. Such techniques 
use a mask having a structure such that a light shielding pattern comprised, for 
example, of a metal film such as chromium, is disposed over a transparent mask 
substrate so as to intercept exposing light. 

Problems in connection with such masks, particularly where such masks use 
a resist film as a light shielding pattern, have been found by the present inventors, as 
described on pages 3 and 4 of Applicants' Substitute Specification. Specifically, there 
is a problem that it has not been sufficiently considered as to how to fabricate a mask 
efficiently in a short time. That is, it is desired to shorten the time in fabricating a 
mask. There is a further problem that cost reduction of a mask has not been 
considered adequately. That is, recently mask costs have become increasingly 
higher and higher, in view of micropatterning; and, additionally, total number of 
masks required for manufacturing one semiconductor integrated circuit device has 
increased, so that an important issue is to decrease mask costs. 

Against this background, Applicants provide a technique capable of shortening 
the manufacturing time, and also capable of reducing costs. Applicants have found 
that by shielding chip areas including defects, among the plurality of chip areas of a 
photomask having a same pattern, with a masking blade, forming of defective 
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patterns on the semiconductor wafer can be avoided, while avoiding the costs and 
time required to repair the mask. 

That is, the actual pattern on a wafer can be inspected and, where defects 
occur, a masking blade can be used to shield the chip area of the mask with the 
defective portions, so that costs and additional time in connection with repairing 
defects can be avoided. The mask having defects is used as it is without repairing 
the defects in the mask, with the chip areas having defects being masked by the 
masking blade. Thereby, the time for defect repair or reproduction can be saved, 
and thus delay in the delivery period of the mask can be eliminated and quick 
turn-around time in manufacture of the semiconductor integrated circuit device can 
be realized. For example, according to a study by the present inventors, in the case 
of exposure processing using a masking blade, the exposure time for a wafer is 
increased by about one and a half times, but defect repair work is not needed. Thus, 
slowdown of semiconductor integrated circuit device manufacture can be prevented 
and semiconductor integrated circuit devices can be manufactured with a quick 
turn-around time. Moreover, a defect repair system for masks can be eliminated, 
and equipment investment for mask fabrication can be suppressed to the minimum, 
so that mask costs can be reduced. Note, in particular, the paragraph bridging 
pages 41 and 42 of Applicants' Substitute Specification. Note also the paragraph 
bridging pages 17 and 18 of Applicants' Substitute Specification. 

In addition , by providing a mask having a plurality of chip areas wherein each 
has the same pattern , masking of chip areas having defects can easily be utilized 
while maintaining other chip areas for use in photolithography, whereby the mask 
can be used without repair notwithstanding defects in chip areas of the mask. 
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Imai, et al. discloses a technique for avoiding a defect in a phase shifter 
pattern of a mask with a phase shifter. This patent discloses that a transparent 
material lying under a phase shifter at a deficient portion of a phase shifter pattern is 
selectively etched so that a phase shift between exposure light passed through the 
portion where the phase shifter is sufficient and exposure light passed through a 
transparent area where the phase shifter is not deficient becomes substantially 360°. 
See column 7, lines 45-52. This patent further discloses that in the case where a 
phase shifter involves a fine deficiency, a material which is opaque to exposure light 
is selectively deposited on the deficient portion. See column 8, lines 5-8. Note also 
column 8, lines 38-47; and from column 8, line 62 to column 9, line 6. See also 
column 9, lines 55-67. Note also, for example, column 18, line 37 to column 19, 
line 4. 

It is noted that Imai, et al. is directed to repair of a defect in a phase shifter 
layer ; and discloses etching at such defect, or, where the phase shifter involves a 
fine deficiency, selectively deposited material which is opaque to exposure light on 
the deficient portion . It is respectfully submitted that such disclosure in Imai, et al. 
would have neither taught nor would have suggested, and in fact would have taught 
away from , the shielding of chip areas including defects, among the plurality of chip 
areas of the photomask, with a masking blade , and advantages thereof as discussed 
in the foregoing. 

The contention by the Examiner that in Imai, et al., defects in the mask are 
shielded with a light shielding portion (see the second paragraph of Item 2, on 
page 2 of the Office Action mailed October 7, 2003), is noted. It is respectfully 
submitted that, however, where a material which is opaque to exposure light is 
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provided to overcome a fine deficiency, such material is selectively deposited , and is 
deposited only on the deficient portion . Such disclosure in Imai, et al. would have 
taught away from use of the masking blade for shielding the chip areas including 
defects , as in the present invention. 

In addition, it is respectfully submitted that Imai, et al. does not disclose, nor 
would have suggested, the mask having a light shielding pattern with a light shielding 
portion to exposing light in a plurality of chip areas of the photomask, each of the 
plurality of chip areas having a same pattern , and advantages thereof wherein chip 
areas with defects can be entirely shielded while remaining (non-defective) chip 
areas of the mask can be used, so that the mask can be used without repair and/or 
reconstruction. 

It is respectfully submitted that the secondary references as applied by the 
Examiner would not have rectified the deficiencies of Imai, et al., such that the 
presently claimed invention as a whole would have been obvious to one of ordinary 
skill in the art. The following discussion is presented assuming, arguendo , that 
Okamoto, et al. qualified as prior art; as shown previously, Okamoto, et al. is 
disqualified as prior art, in connection with the presently claimed subject matter. 

Okamoto, et al. discloses a method of manufacturing a semiconductor 
integrated circuit device, a method of manufacturing a photomask and a photomask 
technique. This patent includes a process of forming a shielding metal film on a 
circular transparent glass substrate; forming a window for an integrated circuit 
pattern transferring area on the circular transparent glass substrate and making an 
alignment mark for forming the integrated circuit pattern and an alignment mark for a 
scale-down projective exposure device therein; using the alignment mark to form an 

20 



501.40922X00 



enlarged resist circuit pattern on the circular transparent glass substrate; and using 
the resist on the circular transparent glass substrate as a shading film for blocking off 
light for exposure to perform scale-down projective exposure, thereby transferring a 
circuit pattern onto a wafer. Note paragraphs [0029] - [0034]. Note also 
paragraph [0041]. See further paragraph [0130], emphasizing the use of a planar 
circular-form substrate for the mask, which makes it possible to disperse residues of 
the resist film without concentrating at a part of the periphery of the mask substrate 
at the time of a developing step and a subsequent step for forming a shading pattern 
made of an organic material. See also paragraph [0134]. Note also paragraph 
[0135], describing, in connection with Fig. 3(D), that the shading pattern can be a 
lamination structure having, on an organic film (first organic film) 2a having a 
property of blocking off or absorbing light for exposure, a resist film (second organic 
film) 2b having sensitivity to pattern-drawing light. 

Even assuming, arguendo , that the teachings of Okamoto, et al. constituted 
prior art under 35 USC §103 in connection with the presently claimed subject matter, 
and also were properly combinable with the teachings of Imai, et al., such combined 
teachings would have neither disclosed nor would have suggested use of the 
masking blade and/or wherein the plurality of chip areas have a same pattern, and 
advantages thereof according to the present invention, or the other features of the 
present invention as in the dependent claims. 

Liebmann, et al. discloses a method and apparatus for correcting defects in a 
phase shift mask using a repair phase shift mask. The repair method includes 
identifying and mapping the defective region of a first phase shift mask, making it 
opaque, then making a phase shift repair mask that is used to expose the area 
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covered by the opaque region and providing the desired circuit patterns in the 
developed photoresist. The phase shift repair mask according to this patent 
operatively cooperates with the first mask; that is, neither mask by itself will produce 
the desired pattern in developed photoresist, but their use together does. See 
column 5, lines 26-34. Note also column 5, lines 48-56 and column 6, lines 9-15. 
See also column 11, lines 15-22, 35-38 and 53-57; and column 11, line 63 to 
column 12, line 4. 

It is emphasized that Liebmann, et al. requires a second mask (that is, a 
phase shift repair mask). The additional time and expense for preparing such phase 
shift repair mask can easily be appreciated. It is respectfully submitted that this 
reference, either alone or in combination with the teachings of the other references 
as applied by the Examiner, would have neither disclosed nor would have suggested 
the presently claimed subject matter, including use of the masking blade; and/or 
wherein the plurality of chip areas of the photomask have a same pattern, among 
other aspects of the present invention, and advantages thereof; or the other features 
of the present invention as in the dependent claims, together with the features of the 
independent claims, and advantages thereof. 

The contention by the Examiner in the second paragraph of Item 2 and 
repeated, for example, in the second paragraph of Item 5, of the Office Action mailed 
October 7, 2003, that Imai, et al. discloses that the defects in the mask are shielded 
with a light shielding portion, is noted. It must be emphasized that, for example, 
claim 1 recites that the pattern is transferred while chip areas including defects , 
among the plurality of chip areas of the photomask, are shielded with a masking 
blade . It is respectfully submitted that Imai, et al., either alone or in combination with 
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the teachings of the other applied references, would have neither disclosed nor 
would have suggested a method wherein chip areas including defects, among the 
plurality of chip areas of the photomask, are shielded with the masking blade , much 
less wherein a plurality of chip areas of the photomask each have a same pattern. 

In view of the foregoing comments and amendments, reconsideration and 
allowance of all claims presently in the application, are respectfully requested. 

To the extent necessary, Applicants petition for an extension of time under 37 
CFR 1 .1 36. Please charge any shortage in fees due in connection with the filing of 
this paper, including extension of time fees, to the Antonelli, Terry, Stout & Kraus, 
LLP Deposit Account No. 01-2135 (Docket No. 501.40922X00), and please credit 
any excess fees to such Deposit Account. 



1300 North Seventeenth Street, Suite 1800 

Arlington, Virginia 22209 

Telephone: (703)312-6600 

Facsimile: (703)312-6666 

WIS/sjg 



Respectfully submitted, 



ANTONELLI, TERRY, STOUT & KRAUS, LLP 



By. 
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